The objective of this study was to investigate the psychometric properties of a newly developed instrument for potentially traumatic life events, the Linköping Youth Life Event Scale (LYLES) and determine the benefits of including adverse childhood circumstances (ACCs) as factors in the evaluation. In addition we wanted to investigate the difference between interpersonal and noninterpersonal traumatic events, the impact of ACCs and the cumulative effects of these events on self- 
Introduction
Trauma exposure and cumulative victimization have received increased attention as important risk factors for child and adolescent mental ill health (Finkelhor, et al., 2007; Gustafsson et al., 2009 ). For example, in a recent study, Cloitre and co-workers (2009) showed that trauma symptom complexity both during childhood and adulthood was due to a history of childhood cumulative trauma. One of the arguments for studying the cumulative trauma exposure is the mutual confounding that appears when traumatic events coincide or for other reasons cluster in incidence (Finkelhor, et al., 2007) . However, many potentially traumatic events are also dependent on adverse social environments or other enduring life circumstances, which by themselves can exert negative influences on the mental health of young people (Appelyard, et al., 2004; Schilling, et al., 2007) . Another pathway has been taken in the Adverse Childhood Experience Studies (ACE) (www.cdc.gov/nccdphp/ace/index.htm) which have focused on the link between childhood maltreatment and later health and well-being. The ACE score, which is based on the accumulation of single adverse childhood experiences, has been shown to be predictive of different health problems later in life with a strong dose-response relationship. Rutter (1979) identified six environmental risk factors that significantly correlated with childhood psychiatric disorders: severe marital discord, low social status, large family size, parental criminality, maternal mental disorder and foster placement. These findings also revealed the increased effects of an accumulation of risk factors. Other more recent studies (Appleyard, et al., 2005; Schilling, et al., 2007; Schilling, et al., 2008.) have shown that the cumulative effect of ACE is already detectable during adolescence as concerns symptoms such as depression, drug abuse and delinquency. Schilling and co workers (2008) also demonstrated that the negative cumulative effect of ACE was confounded with more severe adversity experiences, child maltreatment variables including sex abuse/assault, physical assault, physical abuse and serious neglect.
Screening for a history of potentially traumatic life experiences is an important task for Child and Adolescents Psychiatry clinics and other centers where youth seek help for psychological problems. A more comprehensive picture of the individual trauma history could assist the clinician in developing a better understanding leading to better planning for adequate interventions. Moreover, there is also a need for suitable screening instruments which might even be implemented in epidemiological research. Such an instrument should be easy to administer, take little time, and cover a great deal of what we today know are potentially traumatic experiences. So far, research on the mental health consequences of traumatic events usually does not consider the simultaneous impact of more chronic adverse childhood circumstances (ACCs). To include this aspect of childhood in research, there is a need for a checklist covering ACCs as well as potentially traumatic events.
According to Ohan et al. (2002) , scales measuring the trauma itself are in their early stages of validation and scales focusing on the frequency, intensity and other characteristics of trauma experienced by young people are new and limited in scope. Goodman, et al (1998) observed that gathering data about past traumatic exposure is not as straight forward as collecting data on other more, clear cut characteristics, such as demographics. Instead assessment of a traumatic event exposure entails making complex measurements involving issues of definition, assessment methodology, consistency of reporting and validity reports. There are scales designed to measure the number, and kind of traumas an adolescent has experienced, scales such as the Juvenile Victimization Questionnaire (JVQ) (Finkelhor et al, 2005a ) that has been used in large samples (Finkelhor et al, 2005b; Finkelhor et al, 2007) . Another example is the Harvard -Uppsala Trauma Questionnaire for Children (Ahmad, 1999) , developed from the Harvard Trauma questionnaire for adults (Mollica et al, 1992 ) a scale that covers various kinds of potentially traumatic events, the proximity to the trauma, and that also has several questions about war experiences, torture and various extreme conditions Lifetime Incidence of Traumatic Events (LITE) developed by Greenwald and Rubin (1999) has 16 questions, and asks when the trauma first happened, how many times it was repeated, the reaction experienced at the time of the first incident and the reactions experienced today (Greenwald and Rubin, 1999) . This scale has been translated and used in Sweden in a two studies on school children and adolescents (Gustafsson et al., 2009a; Gustafsson et al., 2009b) and has been shown to have good psychometric properties (Nilsson et al., 2010 ) . However, LITE, like JVQ and the Harvard -Uppsala Trauma Questionnaires lacks important questions about, alcohol, and drug abuse in the family of origin, illnesses (both physical and mental), and parents being in prison, events that are all considered to be Adverse Childhood Experiences or what we would like to call Adverse Childhood Circumstances (ACCs). Moreover, some items in LITE are vaguely formulated, making it difficult to specify which events the respondent had actually experienced. Out of our experience in research of the small trauma scale on the Dis-Q-Sweden (7 items) (Nilsson and Svedin, 2006a; Nilsson and Svedin, 2006b; Svedin et al., 2004) , the LITE (Gustafsson et al., 2009a; Gustafsson et al., 2009b; Nilsson et al., 2010) and our long experience of meeting and treating adolescents with symptoms associated with earlier experiences of traumatic events and with a background of adverse childhood circumstances, we decided to develop a new trauma history scale. In this new questionnaire we have tried to put together recent knowledge about the impact of: interpersonal events (IPE's), non interpersonal events (nIPE's) and adverse childhood circumstances (ACCs). We have tried to make it as short as possible so that it will be easy to distribute and easy for the subjects to fill in.
The result is a 41-item questionnaire, the Linköping Youth Life Experience Scale (LYLES), identifying experiences of non-interpersonal and interpersonal traumas and adverse childhood circumstances. The purpose of this study was to investigate the psychometric properties of LYLES, and more specifically test-retest reliability and to make an initial examination of validity by studying associations with symptoms of anxiety, depression and dissociation. Furthermore, we aimed at examining if the novel addition of adverse childhood circumstances could be related to traumatic events and to symptoms, independently of the effect of potentially traumatic events.
Method Participants
The participants were adolescent from ten classes from the second grade of the secondary school, sampled from three schools in the cities of Linköping and Norrköping in Sweden. The secondary school is an optional continuation of the nine-year compulsory school and consists of three grades. We decided to sample pupils between 15-19 years old from all the grades, in order to cover a wide range and to ensure that the sample represented different educational programs. A total of 220 pupils were asked to participate in the study. Drop-out was n=32 mostly due to illness, and two pupils declined participation without giving any reason why.
Thus, a total of 188 adolescents, 106 girls and 82 boys (86.4 %), agreed to participate in the study and completed LYLES, HAD and Dis-Q-Sweden, see below.
The mean age in this normative group was M=17.0 (SD=1.01) years old. For the purpose of test-retest 31 pupils (drop outs 3) filled in LYLES a second time, two weeks after the initial assessment. Two weeks between the two tests occasions was considered to be a reasonable time in order to capture the degree of stability in the answers.
Procedures
The headmaster from each school was first contacted by e-mail, and after approving the study, supplied a contact with a teacher. Written information was given to pupils and parents. After informed consent was obtained one researcher (J.L.) went to the class and administrated the questionnaires.
All questionnaires were answered anonymously. In the 2 classes that were involved in the test-retest procedure, coded questionnaires were distributed to make certain that all were kept anonymous to the researcher. All questions were taken care of directly. Anybody who wanted help or felt upset while answering the questionnaires was offered counseling. Nobody used that opportunity.
Questionnaires

LYLES
LYLES (Linköping Youth Life Experience Scale) is a trauma history inventory developed out of
Life Incidence of Traumatic Experiences (Greenwald and Rubin, 1999; Larsson, 2003) .
LYLES contains 23 main questions with more detailed secondary items; 18 items are considered as non-interpersonal (nIPE's), 13 items interpersonal (IPE's) and 10 items ask questions about more longstanding adverse childhood circumstances, ACCs. (See table1 for the whole scale). LYLES is intended to cover several important types of potentially traumatic events and circumstances during an adolescent's lifespan. There are sub-questions on several items to cover the respondent's proximity to the event, i.e., whether the person has experienced the event him-or her-self, seen it or just has only heard about it.
The scores for the different non-interpersonal and interpersonal events are added and the sum represents the content of the total scale Sum of events or polytraumatization. Adding up the number of times an adverse circumstance has occurred provides the sum used in the subscale Sum of times, and the sum of years reported provides the sum in the subscale Sum of years. 
HAD
The HAD (Hospital Anxiety and Depression Scale) is a self report instrument that was developed by Ziegmond and Snaith (1983) as a short and easy instrument to be used in identifying emotional distress among patients at general medical out-patients clinics. The instrument has 14, 4-point Likert items divided between two clinical scales designed to measure degree of depression and anxiety. In order to be able to identify depression and anxiety the cut -off is set at 8-10 points in doubtful cases and 11 in more clear cases. The instrument has displayed acceptable to good psychometric properties across a wide range of populations (Bjelland et al., 2002) , in normal populations of both adults and adolescents (Jörngarden et al., 2006; Lisspers et al, 1997) .
The HAD has been used extensively; Bjelland and co-workers (2002) Internal consistency in our study were acceptable to good with Crohnbach's alpha, α = .77
(HADS-A), α = .66 (HADS-D) .
Dis-Q-Sweden
The Dis-Q is an instrument for the assessment/screening of dissociative symptoms and that was originally developed by Vanderlinden and co-workers 1993 (Vanderlinden, 1993; Vanderlinden et al, 1993) . Dis-Q -Sweden in common with the original Dis-Q is composed of 63 items with a 5-point Likert scale. The scale is designed to contain 4 subscales all of which are intended to measure different aspects of dissociation. The subscales are: 1) identity confusion/fragmentation, 25 items, 2) loss of control, 18 items; 3) amnesia, 14 items; and 4) absorption 6 items.
A total score and 4 subscales scores are obtained by dividing the total raw score by the number of included items. The Dis-Q is suitable for young people between the ages 13 and14 and upwards.
After the first pilot-study was carried out in Sweden in 1998 the version of the Dis-Q used in Sweden has been called Dis-Q-Sweden (Svedin et al, 2004) . Dis-Q-Sweden has been used in two more studies in Sweden since the 2004 study (Nilsson and Svedin, 2006a; Nilsson and Svedin, 2006b ). Cronbach's alpha for the questionnaire has been found to be .97 for the total sum of Dis-Q-Sweden and for the four subscales (identity fragmentation, loss of control, amnesia and absorption) ranging between .95-.65 (n = 400). Test-retest (n = 79) with Pearson´s Correlation was found to be r= .79 (p<.001), and for the four subscales: ranging between r = .80-.51 (all p<.001). Validity has been tested such as construct, concurrent and criterion related. In our study Cronbach's alpha was .96.
Statistical analyses
The occurrence of traumatic events is reported as absolute and relative frequencies. Pearson's correlation was used for test-retest reliability of the total scale. Cohen's kappa to measure the agreement between the two test occasions, item per item. To examine differences between boys and girls Fischer's exact test was used and also Chi-squared test.
Pearson correlation was used to examine bivariate linear relationships. Hierarchical linear regression analysis was used to examine the simultaneous contribution of the LYLES dimensions to psychiatric symptoms and to examine any independent contribution of ACC beyond that of potentially traumatic interpersonal and non-interpersonal events. Analyses were performed on the total sample and separately for girls and boys. SPSS 15.0 and 17.0 were used for all analyses. 
Ethical considerations
Results
Reliability
LYLES test -retest
The stability of the LYLES scale in this sample measured by test-retest reliability using Kappa statistics (Cohen's kappa) item per item is shown in 
Incidence of potentially traumatic experiences
The results show that having experienced one or several potential traumatic events is very common among Swedish adolescents and 99.5% reports having experienced at least one event. The frequency for the group is presented in Table 1 .
The three most common events that youths had experienced concerned non-interpersonal events (nIPE) such as somebody close to them had been in hospital (74.5 %), somebody in the family had been to hospital (71.3 %) and that somebody close to them had died (71.3 %). This applied to both boys and girls.
The interpersonal events (IPE) that were most common, regardless of gender, were to see somebody else being beaten or wounded (49.5 %), to be threatened with being subjected to personal damage (42 %), and to be beaten or wounded by somebody outside the family (32.4 %).
The most frequently experienced ACC was to have experienced bullying (33 %).
The events that the fewest youths had reported exposure to were sexual abuse by an adult in the family (0.5 %), witnessing a sexual abuse incident (1.6 %), being at home when a burglary occured (1.6 %), experiencing acts of war (2.7 %), being separated from your parents against your will (3.7 %) and having had a parent in prison (3.7 %).
Single potentially traumatic events
Six of the single events generated significant correlations on all symptom scales, the HAD (depression and anxiety), and the Dis-Q-Sweden. These events concern being beaten or wounded by somebody, regardless of the nature of the relationship to the perpetrator (items 
Cumulative events and circumstances
As can be seen in Table 3 , the adverse childhood circumstance dimension of LYLES was moderately correlated with the interpersonal (r = .45) and weakly with the non-interpersonal (r = .27) dimensions, indicating that those with a high level of exposure to potentially traumatic events also tended to be exposed to more chronic social adversities (ACCs). To examine the contribution of adversity to the estimation of HAD and Dis-Q, a two-step hierarchical multiple regression model was employed, see Table 4 . In the first step with IPE and nIPE as predictors, only IPE was significantly related to HAD, similarly to Dis-Q to which nIPE had displayed significant bivariate associations (Table 3 ). In the second step ACC was added. ACC contributed significantly to the models, beyond the influence of IPE and nIPE, to both HAD (p change = .009) and
Table 4. Summary of hierarchical multiple regression analyses with Hospital Anxiety and Depression scale (HAD) and Dissociation Questionnaire (Dis-Q) (separate models) on dimensions of Linköping Youth Life Experiences Scale (LYLES).
Model 1=interpersonal events (IPE) and non-interpersonal events (nIPE), Model 2 = adding adversity (ACC).
Criterion Predictor Dis-Q (p change = .028). For HAD, the independent contribution of ACC was slightly larger than that of IPE, while for Dis-Q IPE seemed to be of greater importance. The coefficients for IPE were attenuated by the addition of ACC especially substantially in the HAD model.
Similar analyses made separately for girls and boys (Table 5 ) indicated a dominant influence of IPE in girls, with little contribution from either nIPE or ACC, in both the HAD and Dis-Q models. For boys on the other hand, ACC was the single most influential predictor of symptoms in both models, while nIPE and IPE independent contributions were non significant and similar in magnitude. Table 5 .
Gender differences were found on reported symptom of anxiety on the HAD, were girls reported significantly higher symptoms scores (t186= 5.3, p<.001) girls M=8.25 and boys M= 5.66. On the depression scale there were no gender differences.
Significant gender differences were also found on Dis-Q-Sweden, the total scale scores for girls had 2.0 and for boys 1.7 (t186= 4.2p<.001).
Discussion
The results have shown that the newly developed trauma history scale LYLES has good psychometrics such as test -retest and kappa statistics, and, in addition the initial establishment of validity, i.e., associations with symptoms, seems promising. To have a statistically sound instrument to measure both potentially traumatic life events and ACCs, must be considered an important achievement, as recent research has underlined the cumulative effects of childhood trauma on different symptoms in child and adulthood (Cloitre, et al., 2009 ).
The test-retest reliability for the LYLES in this study was shown to be a little bit better than in our study on LITE were Pearson was r= .76 and for LYLES r= .79, and so also for the kappa (Nilsson et al., 2009) .
In this sample the adolescents had reported a high frequency of experienced potentially traumatic events and also have reported higher symptom scores on Dis-Q-Sweden than what have been found in other studies using Dis-Q-Sweden, something which can be seen as way of beginning to establish the validity for LYLES.
ACCs were correlated with interpersonal, and to a lesser degree to non-interpersonal potentially traumatic events. This indicates that the addition might confound the estimation of the impact of some single potentially traumatic events which is something that Schilling et al.,
also points out.
Even if the cumulative effect is big there are some single trauma events that seem to have greater impacts on the mental health of adolescents and therefore are of importance for clinicians to identify. Potentially traumatic events and ACCs that in this study gave reported symptoms on all scales were: being beaten or wounded by somebody, sexually abused, threatened by somebody who might harm you or somebody you care for, exposed to bullying and having parents with mental health problems.
In the multiple regression analyses, ACCs contributed significantly to the estimation of symptoms, beyond the influence of IPE and nIPE and for HAD, more so than either IPE or nIPE. Moreover, the initially highly substantial contribution by IPE in the HAD model was attenuated by the addition of ACCs. This finding suggests that some of the impact of IPE might be explained by social adversity rather than a true effect of interpersonal events, and thus acts as a confounder for the impact of IPEs. Thus, the inclusion of ACC both contributed to the overall estimation of symptoms, and to a degree also indicated that it might confounded the estimation of effects of potentially traumatic events. Our analyses by sex indicated that the influence of ACCs is especially important in boys, while in girls, IPE was the only important LYLES dimension in the estimation of symptoms.
As expected from our studies on the LITE checklist (Gustafsson, et al., 2009; Nilsson, et al., 2009 ), the psychological impact of IPE seemed to be substantially stronger than for nIPE.
In this study 13% of the participants had symptoms of dissociation according to Dis-Q Sweden (cut off 2.5) which is higher than has been found in two other Swedish studies where the prevalence rates of 2.3% and 8.8 % were found (Nilsson and Svedin, 2006b; Svedin, et al, 2004) . The explanation for this could be that there is a higher percentage of reported trauma in this adolescent group than in the groups we previously studied. In our former studies using Dis Q -Sweden got rates of experienced trauma 15%and 24% whereas in the present study we got 27.7%. According to Myers and Winters (2002) it is important that the process of answering a questionnaire should not lead the subject to experience a feeling of being re-traumatized, and, to our knowledge, this was not the case when the adolescents answered LYLES. None of the adolescents completing the questionnaire asked for help that had been offered by the researcher at the start.
One of the limitations of the study is that the sample is rather small and that there was no clinical sample, to support our conclusion on the validity of LYLES. The cross-sectional design also makes any inferences about causality hazardous, e.g. the mental health of adolescents can influence their risk for experiencing or being exposed to some particular traumatic incidents. Mono-method bias might be a threat to validity since self-reports of both trauma exposure and symptoms were used. Retrospective recall might be subject to both random and systematic error, an issue we have no means to control for. However the results are sufficiently promising to allow us to recommend that LYLES be examined further in lager samples of clinical and non-clinical adolescents, preferably in studies with longitudinal design and with cross-validation by interviews.
Conclusions:
The LYLES could be a useful instrument to quickly and easy screen for potentially traumatic events and ACCs. The results underline the importance of clinically taking into consideration the broad spectrum of potentially traumatic events an adolescent can experience, especially interpersonal events including growing up in adverse life circumstances . It can help the clinician to better understand the range feelings their client is experiencing and to better address specific treatment issues and offer suitable treatment programs. LYLES can also help the researcher get a comprehensive picture of adolescents' adverse exposures and contribute to disentangling the impact of traumatic events from the impacts of ACCs, thus avoiding potential confounding effects.
